Intracellular localization of 2',3'-cyclic nucleotide 3'-phosphohydrolase in rat oligodendrocytes and C6 glioma cells, and effect of cell maturation and enzyme induction on localization.
We investigated whether the membrane-associated myelin enzyme, 2',3'-cyclic nucleotide 3'-phosphohydrolase (CNP; EC 3.1.4.37), is localized primarily inside the cell or exposed on the cell surface of rat oligodendrocytes and rat C6 glioma cells. Determinations were made by enzyme assays of intact, viable cells vs cells broken by freezing and thawing. Assay of both oligodendrocytes and C6 cells showed that the great majority of the CNP activity was localized inside the cells. Oligodendrocytes were also tested by immunofluorescence staining of unfixed, living cells whose membranes had been made permeable to antibody by fixation. Fixed oligodendrocytes showed intense fluorescence when incubated with rabbit anti-CNP antiserum and fluorescein-conjugated second antibody whereas unfixed cells were not stained. We then tested the possible influence on CNP localization of 3 conditions known to increase CNP specific activity: maturation of oligodendrocytes in vitro during a period when CNP specific activity increases 8-fold or more; growth of C6 cultures to high cell density; and induction of CNP activity in oligodendrocytes and C6 cells by dibutyryl cyclic AMP. Under all conditions, most CNP activity was intracellular. These results show that both the catalytic and major antigenic sites of CNP are localized primarily inside the cell, and suggest an intracellular role for CNP in oligodendrocytes. The results with C6 cells also show that these cells resemble oligodendrocytes with respect to CNP localization.